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j' — b j3j j.' 4jt3b 4_jlj£il ^ U-» ^\1 ,_K .‘Ml — J 



28 Lttj^' 

( 1 ) P = mg : <Jsj — 1 

P = 44 , 5 xl 0“ 3 xlO = 0 , 445 Af : ( 1 )^o^j*^j‘ m=p V = 8 , 9 x 5 = 44 , 5 g ^ **£ 
n = p' eau Vg = 1 x 5 x 10 3 xlO = 0,05 Af : (»">•>" 4 ^. 1 ji <_s^l *LJI ^ tj* 2 ***- j' — 2 

n = p' air Vg = l, 3 xl 0~ 3 x 5 xl 0' 3 xlO = 6,5 x 10 ~ 5 jV : <*-*11 ^ji yjili *!_*!! *!_*!! u^J <*ib - 3 

29 

A A IVl *1 x> \ g t All jIj A£.^)judJ aIa^JI 

T 6^.1 J 6 jS j aU^aII oijujj JtiaJI Jj J P aJ£j ; LoA (jjj j3 AjjouIL — \ 

. (a = 0 ) P + f = m a : <^=^' <!Ua& j$ j* J&. Jijjjl gbbll ti^ali 

; 4. Iaj c 7 — 7 = 0 i (J£Zu]l ^ iP^ 4^51*11 &^A JaliLuilj 

T = P = mg = 60x10 = 600 Af 

7 1 (3— Jjj j' (. I ^11 P 1 lg-lb b jfil AHa-all £jJniu j AjJa^lI 4 nnl\lj — 2 

; AHa-all A II br. Jc. (jjjlajj 

. (a = 0 ) P'+f'+f = m'a 

i P'+T ' — f — 0 ! J< '"'^ jjb .41 ^Ic. 4^5141 d j-A Jal JLml _' 

| 4_Lq^ 4 4jj£ (JLaAI^ 7 = T* 1aj4^ 

f = P'+ 7’ = P’+P = 7x10 + 600 = 670AT 




P 

7 




P’v 


I f 


1 



/ 



30 c 

P + f = m a : y41=^' 31Ua& a^js. J&. <jjjjil ^IjII uj^' liyyl^y - 1 

^ 1 ^ P — y" = Jfl d \ (J£judll ^ ^jJa j-a]| Z. 4_iC.lxjudll JalsLoiL 

mg — k v 2 = m — : AJdalajll aLIxJI i_±i£j ^UlLj t f = k v 2 j a = — '-y-^ 


dt 


dt 


dv k 2 


(2) 1 — v 2 = g : ‘ m <^c. aLIx^I ^jJa fy^y 

dtm 

ojk JUlbj t Ajc-o*-* 1 Jjjill ^ljjl_5 c A^gjOl^ Afro*-* 1 Ja ^ j Lui ll Ajld . A^o^' ^UjI qi» Yi ^ (Jfliill ojk — 2 

A -<2a!iLa y > aiij i — Q i^g\ c ^1 AS^lxJI^ fl = Q y 1 '~ 1 ' j* = P y > ^~' ^lill 4 Id Ul . liJISixVI 

dt 

— Q yj£j AjjIj Ac-^ull L)J& U-ljc. 5\!Lo _ Ala^J Aji Ajxu^j ^ji o£^J o4' ( dijlj (J^alx-o k (34xa]I - 3 

dt 


v z (mm/ s) 


400 

300 

200 

100 ' 

O' 





B 


k = -^y- = 48,4 kg.m 1 cs^Wj ‘ — v 2 = g : (2) 3£>U1! ^ o^jj*^ 

v " m 
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Vq — 0 0^4Jjudj (jLnll (JA M f = 0 A£.^)jalll (jl ^alxj - \ 

t — 0,9 S 4-Isl^I]! ,1xj ji (jLnll (Ja (S- 5 

t <j^J| <c.^judl! <C-^)jui]| dIAj 4 <1 jIj ^ajai^Jl AZ- ^ joj ^Jj^aJ 

v z = 400 mm /s = 0,4m/s 

IAiaII ^ (J-2-aaII ^Jalaj 4 lx^ali ; Jajit.till ^IaaII “ 2 

X = 0,36 S . ^IaaII (Ja^II 4_xu3 <^A L_J^)ILa]I Ja^Jl £A 

cJ^aJ t 4 u» i\b A£«^jaill ^Jjaud ^jLaaJl - 3 


0,2 ^ 0,4 0,6 0,8 1,0 

0,35 


t(s) a 0 = — = =l,14w/^ 2 . Ac. (jUJ (^LuJI 


r 0,35 


Jv 


li =g V-Pi 


V 


mj 


V aI^IslaII <. - il£j - 4 

m z 


(i) 


c/v 

z_ 

dt 


k k 


dv 


g V yJ^Wj ‘ n = p V g A*ab o' ‘ ~ = g — 

7. " J S 7 y 


m m 


dt 


P f v s g k 

— v 

m m 2 


k , , dv _ 9 , , 

n = 0,1 15iV -^hj g = 1,1 4 (1) t>j ‘ —^~ = a Q = 1,1m . s 2 oj^y v = 0 Jy4 6* 


m 


dv 


k = 0, 0 3 8 kg / s ( 1 ) ci Lpayj^lyj ‘ v = v =0,4 m/s o!4 — - = 0 ^ ‘ (1) ^^*1' ^ 

dt 

m 1 3 3 x 1 0“ 3 

k — — = 0,03 8 kg / s A£jail jj^4! dijUli ojUc. o^ .^ic^vi duU > . i l iA\\<. o£^j 

t 0,35 


2 
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^ L_J ^Jjl (J^L Wq k tij ^ajud^Jl j 4 <LajULa AjI J j ® ^2 V] ^aJud^Jl £jJaag V -2a ^ juJI s-LjI - \ 

S-I^JI 2)-a L_J^ijVl Lai . ^Ua AjuU^) 4 o^)jjr j^a AjjJlxx S^)£ 4 S^)j* j^a 4j ntiA | AaliiL-a ^LaiaJ 3 4-2^L -la^jJ L_J^ij| 

Cj 3 jll (j^ l_j jfjVl Ji^l J) (Jj^a!i IgJli 4 U3 j^Loi l_j L_ ilij La^jc- l $\ 4 <J£juJI (jj^ Wq^n lgJ£ ^La^Vl eiA ^ji 

f\ J jdill ^)jLa-a ^ (lH ^ t 5 . ^>^2 ^Jajai j! ^Loi^-Vl ^iWj La J 

J^\ | LlpS^^UJ 

P = ffl (2 (j J jjil ^121 (jjjla]| c 3jJal ; A-jjJal illll A_S^L*-a1\ — 2 


o 


1 


III 


— — = g ! <jJblbj ‘ mg = m — — ! Oz ialLub 

dt " dt 


z(f) ,v(f) , «(?) : ja ^j-aLbi ; Aji^jll — 3 

v(jt^ — gt + Vq ! AC'^JjuoII Al^ta^a ^Ac- 4 AjjI-ILVI -2a j^jjuAI (jLaxJjoil j 2)^3^ Al<al£^a]lj 4 fl zz g 

Z^t ^ — — t^ + Vq^ + Zq ! AL^alil! Al^ta^a ^Ac. 4 AjjI-HjVI -2a j^)juAI (jLaxJjuA j 2)^3^ ALal^alL 

^LajJix-a azAzLV^ Ai^^judl! J ^ij iaA«uaj Iaua frLuaAil L2 ^j " ; S^LixAl ; Jaj'L.Ll Sju - 4 


£ = 


1 


= 1,58 S 6 JajLJl ola ^ dli^ 4 Ji zz — Jpf 2 : Lb-J 

1,6 " 2 s 

v = = 1,6x1,58 = 2,53 m/s : ^2' aLLc. ac. 

33 

■ AJa jSjuj ^LjI Alflj 6 ji! VI V (J-aui- ill ui) 4 Ja ijLug]| 2)» LaJ - \ 

. 3IS1I (jc. J^LaLa <jil ^ jLaulla 4 a = g 6 P = mg = m a '. 

| Ac.^)jua]! Ai^lx_-a 4 AjjI-ILVI -2a j^)juo]| (jLajUjujI j ^>^3^ ALal^alL 4 fl zz g [ A^^aJl djV^Lt_-a 

; AL^alill Al^ls«_-a 4 A-ljl^lLVl -2a j^)jua]| (jLaxJjoil j 2)^3^ ALal^alL 4 4 v(t) = gt + v a 


JLujujl (Jj3 

JaUa-ail 


i 


z(t) = ^t 2 +v 0 t + z o 


Jliioil £.Aj AlaaJ 

Jal 1~* a \\ 


a(0,0,« z ) = (0,0,g) ^ ^jLb ZjUjI^J 

^q ^ . (A ^ajjjjaba A£^)2k^ (J ^sLudll ^)Laball 

6 jil Lag \ 9 fc >>\ A ^ikVl (J^akjua]l 43^ -2aL2a-all l-lll — 2 

t = — — = l-^L = 2,47 5 : iajLJI ela (I 

Vg V 9,8 


v = gZ^ = 9,8x2,47 = 24,2 mis : (m 


1 


£ c =-mv 2 =0,5x75(24,2) =21961/ : ^£^11 ^U=J! (^ 


3 



34 £>&£ H 

L_l (jj-oC- U^ ^ . 3-^ AA j3 AaU. (j>4 Jo’q *, uj dU£^)J (jl 

S-Lall ^Jajai (_£jjjaua ^nll AA^3 A3l_a> 

1^)^. Ua^kjai ^nll la£ x >i ^j~\ ~\ \1 ^j\ ^)^a^)ij 

h = -^-g? 2 =0,5x9, 8x4 = 19, 6m -1 
(*Lj]| ^kui <^11 ja^JI Jj^aj <=. j->) v = gt = 9,8x2 = 19,6 m/ s - 2 

^u]i AiU. ^)l tlljlS ba 1 '\l ^ )J ■'+ (jjl ^jl — 3 

(jiVl < _ s 2t e.Lall (j-a til j*^ll jLuujV ^Laj5UI e-lall . y = 340 TYl I S 4jJj Ac jjmi til j*+j 

A 19,6 


i v 340 


= 0,057 5 u4' 


t' = t + t s = 2 + 0, 057 = 2, 057 s ^ <-* Jl ja^aJI <iijj ajI* jll sa 4 I 

35 O+^t 

P = mg = p eau Vg : ^ - 1 

. n = p air Vg : ^ J&- jjjj ^ <_>"-+ 4i -J 

_ Peau _ ~ 759 AjiSldSI ( _ s lc (J£ll Aai.iIj (jai.lLac.ji A*sllj ojlak]l (J£ jjj jjlflj 

n p air 1,3 

I^JLaa] 1 *^-S t Ax 3 l^ (Jsiill (j! Jsl^^U 

; J£joJI ^ ^jJa j-<Jl ^gic. Aa^lxJl dJA JalLujUj 6 P + F — TYL U Cy (jjjlall (jjjWn — 2 

P - F = m a 


(i) 

dv 

dt 


1 —V = g ! AjjHcall AjLlalij]! Able*]! Aiaj t Wg' — 67tVTj V = 


< 7 v 


m- 


cfr m dt 

— Q \ ( AjjIj I^jc. jjui atlx* 4 Aj.1^. Ac. jjud dj£ 3I jlil | Aj,liJl Ac. jjuJI — 3 


(2) 


v, = 


mg 


1 6nrrj 


ALg j 


67irri 


m 


Vj = g l_u£j ( 1 ^ Aa!>UJI JUaxIujU 


YYl — q X F [ l t jP^ zz — 3^ 1 g jj 63^ (jc. o^Uc. ; s-Lal! 6^>laa Ai!i£ L-bud^j 

* 6UU ^ 


m 


= Peau x ~^ = 1x -x3, 1 4x(20x 10“ 4 ) 3 =3,35xl0“ 8 g 


3,35xlO -11 xlO 


v i = 


6x3, 14x20xl0" 6 xl, 8x10 


— = 4,9xl0 2 m/j’ (2) ^^*11 


4 


N<4 


36 


\k\ = - — — — iLj — = [iCirrl 1 : ‘ k = — ‘ f = k v 4p5 : X j k - 1 

L J [ M ][ r ] L JL J v 


o / 1 


Pi 


(1) 


L>0^ ■ T 6 I M 6 I K ! 5 

kg / s ^ X j k o-^j . kg . ml's 1 ^ ‘ ^ Xsjj^a* XiS ja jlj±A\ 

kg /m t s&J ‘ f = k V 2 JSjill (jl£ lit X, j k d tj e-^-j ^JUa ; <Qa^L> 

_ = 50 mis ?ua Jjs SjiaJI Ac jjJI — 2 

0 k 14 

y = — — = = 2 111 S 7=3 Siu 4_s.laJI Ac u2l - 3 

1 /l 350 

; ^ 4_a.jlL<a A U^xi + <LaaJI ^Ac. dP-J^ l3 JJ ^ - 4 

P — f = m a * Oz aS^»1\ lalLojUj c P + f = in a 

m g--v(t^ = — — — : ‘ X ^ <LU*il yijl> ‘ mg- A v(V) = to- ^ 


2 


/l dt 


dt 


(2) v(f)-v 1= — — — — (1) aS 5U1I ^j^aj gJUlLj t Vj=-^- 4 j4j 

X dt A 

(3) v(f) = + 5 : JL51I <> U^l&l «iA cJ^ u! 


Ae at + B-v, =-— Acce at jAL 

X 


; 4-i*j 4 B-V J = 0 j 


' m ' 

l-i — a 

\ A j 


— 0 (jl ‘ _ 1 A ^ XJjla-oil d j-A l _-£] j 4 Ad 


at 


' m ' 

1 + — a 

\ A j 


+ B - v, = 0 


. B = v j j a = ■ 


/l 


to 


. iiliall ^j3 (Jj 3 4j.laJ! Ac. jjJI Vq 4 lu^ 4 y = y^ t = /g -^C- 4 AJjljJj'ifl iaj^Jull A 



5 


